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example, the user interface assembly using the long range
transceiver 6640, the fluid delivery device 10 using the short
range transceiver, or both the user interface assembly and
fluid delivery device. Upon receiving an alarm signal, the
user interface assembly may then relay the alarm signal over
longer distances to a medical professional or patient guard-
ian (e.g., by pager or telephone call or other methods of
communication).

[0474] The power supply 6670 may be rechargeable, and
may store sufficient energy to operate continuously for a
period of time, for example, at least 10 hours. However, the
operation time will vary based on use and device. The size
of the fluid delivery device may be reduced so that it may
easily be carried in a pocket, purse, briefcase, backpack or
the like. One embodiment of the device includes a means to
withstand routine shocks or spills. Additional features may
be included in some embodiments, including, but not limited
to, decorative features, or any of a wide range of consumer
electronics capabilities such as the ability to play video
games, send and receive instant messages, watch digital
video, play music, etc. Third party controls may be included
to remove or limit the use of such functions during some or
all hours of the day. Alternately, the device may be as small
and simple as possible, and only serve to repeat short range
signals over a longer range. For example, the memory and
analysis capability may be omitted.

[0475] Referring now to FIG. 114, a data flow diagram for
an embodiment of the system is shown. An intermediate
transceiver 6600 is shown operating as a universal patient
interface that engages in short range communication with
multiple devices and relays information from those devices
over a long range to one or more user interfaces associated
with those devices. Examples of devices include wearable,
implantable or internal medical devices including a fluid
delivery system, a glucose sensor, a knee joint with an
integrated strain sensor, an instrumented enteric probe in pill
form, a defibrillator, a pacemaker, and other wearable thera-
peutic delivery devices. Since different types of devices and
devices from different manufacturers may utilize differing
short range communication standards and frequencies, the
intermediate transceiver 6600 may include hardware (e.g.,
multiple antennas and circuitry), and software to support
multiple protocols.

[0476] Battery Recharger

[0477] Referring now to FIGS. 115 and 116. One embodi-
ment of an apparatus is shown for recharging the battery
7100. In FIG. 15, the top, non-disposable portion of a fluid
delivery device 2620 is shown disconnected from the base,
disposable portion of a fluid delivery device. The battery
recharger 7100 is used to recharge the battery (not shown)
in the top 2620. In FIG. 116, the top 2620 is shown on the
battery recharger 7100. The latches 6530 are shown closed,
connecting the top 2620 to the battery recharger 7100. Thus,
the latch 6530 used to connect a top portion 2620 to a base
portion (not shown) is also used to connect the top 2620 to
the battery recharger 7100. Docking may establish a direct
power connection, or power may be transferred by way of
inductive coupling. Also, in some embodiments of the
system, the patient employs multiple non-disposable por-
tions 2620 in rotation; i.e., recharging one non-disposable
portion 2620, while using a second non-disposable portion
(not shown).

[0478] The various embodiments described herein include
different types and configurations of elements such as, for
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example, pump architectures, pump actuators, volume sen-
sors, flow restrictors, reservoirs (and reservoir interfaces),
sharps inserters, housings, latching mechanisms, user inter-
faces, on-board peripherals (e.g., controllers, processors,
power sources, network interfaces, sensors), and other
peripherals (e.g., hand-held remote controller, base station,
repeater, filling station). It should be noted that alternative
embodiments may incorporate various combinations of such
elements. Thus, for example, a pump architecture described
with reference to one embodiment (e.g., the pump shown
and described with reference to FIGS. 15A-15D) may be
used with any of the various configurations of pump actua-
tors (e.g., single shape-memory actuator with single mode of
operation, single shape-memory actuator with multiple
modes of operation, multiple shape-memory actuators of the
same size or different sizes), and may be used in devices
with various combinations of other elements (or absence of
other elements) and/or any of the various flow restrictors.
[0479] Furthermore, while various embodiments are
described herein with reference to a non-pressurized reser-
voir, it should be noted that a pressurized reservoir may be
used in certain embodiments or under certain conditions
(e.g., during priming and/or air purging). Among other
things, a pressurized reservoir might facilitate filling of the
pump chamber, for example, following retraction of the
pump actuation member 54 shown and described with
reference to FIGS. 15A-15D.

[0480] Additionally, while various embodiments are
described herein with reference to a pump motor disposed in
a reusable portion of a housing, it should be noted that a
pump and/or a pump motor may alternatively be situated in
the disposable portion, for example, along with various
components that come into contact with the fluid. As with
some of the other motors described herein, a motor disposed
in the disposable portion may include one or more shape-
memory actuators.

[0481] It should be noted that section headings are
included for convenience and are not intended to limit the
scope of the invention.

[0482] In various embodiments, the herein disclosed
methods including those for controlling and measuring flow
of a fluid and for establishing communication amongst
linked components may be implemented as a computer
program product for use with a suitable controller or other
computer system (referred to generally herein as a “com-
puter system”). Such implementations may include a series
of computer instructions fixed either on a tangible medium,
such as a computer readable medium (e.g., a diskette,
CD-ROM, ROM, EPROM, EEPROM, or fixed disk) or
transmittable to a computer system, via a modem or other
interface device, such as a communications adapter con-
nected to a network over a medium. The medium may be
either a tangible medium (e.g., optical or analog communi-
cations lines) or a medium implemented with wireless
techniques (e.g., microwave, infrared or other transmission
techniques). The series of computer instructions may
embody desired functionalities previously described herein
with respect to the system. Those skilled in the art should
appreciate that such computer instructions can be written in
a number of programming languages for use with many
computer architectures or operating systems.

[0483] Furthermore, such instructions may be stored in
any memory device, such as semiconductor, magnetic, opti-
cal or other memory devices, and may be transmitted using



